Performance of a compact 557-GHz heterodyne receiver front-end by Neumaier, Philipp et al.
Performance of a compact 557-GHz heterodyne 
receiver front-end 
 Components for future European space missions 
 
 
ISSTT,  Groningen,  10th  April  2013 
 
 
Philipp  Neumaier 
 
www.DLR.de  •  Chart 1 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
www.DLR.de  •  Chart 2 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
German Aerospace Center, Berlin 
Chalmers University of Technology, Sweden 
Omnisys Instruments AB, Sweden 
Fraunhofer IAF, Germany 
Technical University of Denmark, Denmark 
Wasa Millimeter Wave AB, Sweden 
Goethe-University Frankfurt, Germany 
P. Neumaier, H. Richter, H.-W. Hübers 
J. Stake, H. Zhao, A.-Y. Tang, V. Drakinskiy 
P. Sobis,T. Pellikka, A. Emrich 
A. Hülsmann, I. Kallfass, A. Tessmann, A. Leuther 
T. Johansen 
T. Bryllert, J. Hanning, L. Yan  
V. Krozer 
Performance of a compact 557-GHz heterodyne 
receiver front-end 
 Components for future European space missions 
 
 - 
European Project:   TeraComp 
- 
  
Monitoring Earths‘ atmosphere  
 Water vapor, cloud ice water content 
  Strong H2O absorption line @557GHz 
 
 
www.DLR.de  •  Chart 3 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Motivation 
  
Monitoring Earths‘ atmosphere  
 Water vapor, cloud ice water content 
  Strong H2O absorption line @557GHz 
 
Other planets, moons 




www.DLR.de  •  Chart 4 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Motivation 
  
Monitoring Earths‘ atmosphere  
 Water vapor, cloud ice water content 
  Strong H2O absorption line @557GHz 
 
Other planets, moons 






www.DLR.de  •  Chart 5 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Motivation 
www.DLR.de  •  Chart 6 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
17cm 
Overview Performance 
www.DLR.de  •  Chart 7 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Fraunhofer IAF 
x6 W-band mHEMT MMIC module  
100mW between 88 - 97GHz  @Pinput -3dBm  
    @finput 14.6 - 16GHz 
Overview Performance 
www.DLR.de  •  Chart 8 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Fraunhofer IAF 
x6 W-band mHEMT MMIC module  
100mW between 88 - 97GHz  @Pinput -3dBm  
    @finput 14.6 - 16GHz 
Wasa 
x3 HBV  
1-5 mW between 250 - 305GHz   
Overview Performance 
www.DLR.de  •  Chart 9 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Fraunhofer IAF 
x6 W-band mHEMT MMIC module  
100mW between 88 - 97GHz  @Pinput -3dBm  
    @finput 14.6 - 16GHz 
Wasa 
x3 HBV  
1-5 mW between 250 - 305GHz   
Chalmers, Omnisys 
low noise subharmonic Schottky diode mixer (DSB) 




www.DLR.de  •  Chart 10 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
- Load, Eccosorb 




fcenter = 1.43GHz 
Δf = 75MHz 
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Noise Temperature Performance 
Results 
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tint = 9.96 s 
P = 17 Pa 
 
fLO = 15 GHz   
fSignal = 540.2 GHz 
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CH3OH  Line Broadening 
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P = 22 Pa 
 
fLO = 15.43 GHz   
fSignal = 555.6 GHz 















www.DLR.de  •  Chart 23 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
Spectroscopy Application 
Results 


























www.DLR.de  •  Chart 24 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
- LO-Frequency 
fLO=15.138GHz  (545GHz) 
 
- Cassegrain Telescope 
Øprime = 76cm 
Øsecond = 11cm 
ØField of View = 1m 
 
xObject = 5m 
Passive Imaging Application 
Setup 
www.DLR.de  •  Chart 25 > ISSTT Presentation > Philipp Neumaier  •  ISSTT_Neumaier.ppt > 10th April 2013 
cold Ecosorb square 
with hole 
cold Ecosorb face with 
eyes and mouth 
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Lineprofile, Broadening, Fitting Spectroscopy 






































































 LII  exp0






HITRAN Calculation Formulas 







tint = 9.96 s 
P = 8.3 Pa 
Gain = 0.235 
 
fLO = 15.43089 MHz   
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Simulation of 556.94 
GHz H2O-Line in 
ambient air. 
 
DB  HITRAN 
PH2O = 2230Pa 
Ptotal = 100500Pa 
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Spectroscopy 
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